Introduction
The optimal frequency of preventive maintenance means an exploitation of gas turbines, with a required reliability, a guaranteed availability and a minimum cost during the period of operation.
The operating system of the gas turbines is based on the maintenance and preventive repairs supposed to eliminate the risks of the forced stops.
We assume that as a result of maintenance, the machine is restored to its original state; it is to say that after each repair the frequency between 2 preventive repairs will be again planned on the basis of the deterioration of the state of the machine.
Planning of maintenance of a fleet of machines is the subject of several disciplines each of them rich in an impressive number of references. In the thesis [1] gathered a series of works on the theme of this paper. We can also mention the work of Volkovas (and alls) on adaptable monitoring vibration [2, 3] . and The stress strain state of mechanically heterogeneous welded joints by Bražėnas, A. and alls [4] which may affect the operation of the pipeline machines.
In this paper our contributions is the formulation of the problem of the determination of the period of preventive maintenance of machinery component installed along the Algerian gas pipeline compressor stations in relying on models from Markov processes part of the stochastic models expressing the ageing of equipment.
The determination of the number of the preventive repairs for machines for a given period, in the majority of the practices cases, is based on the knowledge of the essential parameters obtained from the statistics such as:
 mean life time of the equipment;  mean Time To First Failure (MTTFF);  mean Time Between Failures MTBF;  intensity of renewal of the depot of machines.
Development of theory
Let's look the case of machines in continuous operation case which would be stopped only for preventive or curative repair. The operating period to the curative or preventive repair is a random variable.
For each function of distribution we can write [5] :
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where r designates the number of curative repairs and p those preventive; F(t) and f(t) -function and density of the distribution of the operating time to the failure; P(t) and p(t) -function and density of the distribution of the operating time to the preventive repair;  r (t) -intensity of failure of the machine;  p (t) -intensity of request of scheduled repairs; R(t) -reliability between (0, t); P o (t) -Probability that there is not a preventive repairs during the period (0, t).
In these conditions the alternate process, (compounds of the forced shutdown of the machine and its stop for the scheduled repairs), form 2 related flows between them and influencing the one on the other. From these assumptions we can determine the intensity of the flow of the request for the curative repairs  r , prophylactic  p and the total flow of requests .
The total number of the machine stops (M s ), caused by failures and the preventive repairs in the time interval (t, t + dt) will be proportional to the intensity of the total flow of requests  (t) and to the interval dt.
M s can be calculated otherwise. If the machine is put into operation at the time  = 0, then the conditional probability of its breakdown in the interval (t, t + dt) is written: 
breakdowns in the interval (t, t + dt). The number total of the machine stops in the interval (t, t + dt) is equal to [5] :
By equalizing the two expressions of M s we get the expression of the total flow of requests ():
For the resolution of the Eq. (5) we used the Laplace transforms, and by applying the convolution theorem. [6, 7] we obtain in the expression of the function of renewal:
Knowing the Laplace transforms, the Mellin formula of inversion is written (original) [7] :
For the determination of the optimal duration of the operation of the machine between 2 prophylactic interventions the criterion of optimization should be a maximum duration of operation of the machine.
A machine in operation, with the difference of a machine in reserve, can to be in one of the 3 possible states: in operation (E 0 ), in curative repair (E 2 ) or in preventive repair (E 1 ).
The probability for the machine to be found in one of those states mentioned above will be expressed through P, P r , P p respectively.
The passages of the machine from one state to another, under the condition that there is not interruption of operation between 2 general planned revisions, represent the Markov process [8, 9] . By applying the basic principles for these processes we can write ( Fig. 1 
For the stationary case when t  ;
, the solution of the system is: Fig. 1 Graph of the states of the system 1 -Probability to be in operation.
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-Prob. to be in curative repair.
-Prob. to be in preventive repair. By replacing in Eq. (10)  r and  p by their value we gets the value of the operating time depending on the settings of the distribution functions F(t) and P(t) which, in their turn are expressed through the characteristics of these functions.
Considering the average duration of operation between 2 preventive repairs (MTBPR) as characteristic of the function p(t):
The optimal value of MTBPR corresponding to the maximum time of operation (P-probability to be in operation) is determined by the conventional methods of research of extremes of the functions.
In the case of the gamma distribution [10] where (Eq. 1):
The Laplace transform of f(t) can be written [1] :
The solution is:
For the case r = k and p = 1 (r -number of repair; k -number of failures; p -number of preventive repair) we have:
Then we can write: 
By replacing in Eq. (10) the expressions of ,  r ,  p from Eq. (13) we obtain:
where MTTR MTBF
The expression of optimal periodicity between 2 preventive repairs corresponding to a maximum duration of operation of the machine will be obtained when 0, dP dy  then:   (Table 1) .
Results and discussions
1. This last expression allows to determine the optimal duration of operation until the next preventive repair of the machine, according to its technical state (r and MTBF) as well as the capabilities of repair (MTTR, and MTTPR) of the repair station, with a guarantee to have a maximum level of the use coefficient of the compressor plant.
2.
0 when 0 and
3. The analysis of the function shows that: -The optimal period between 2 consecutive preventive repairs depends on the duration of repair and of the number of failures r.
-The limit value for the duration of repair is equal to: 
Conclusion
The expression (16) indicates the need for making a preventive repair in order to eliminate the risks from a stop forced during the exploitation of the machine. It allows to find the expression of the MTBPR (mean time between preventive repair) The theory developed allows determining, according to the data of the problem (number of r and p), the optimal intervals between the following preventive, repairs: current preventive repair, partial or general. This will allow the operations teams to provide:
-the necessary equipment for this type of repair. Equipment redundancy to the time of the repair:
-the required number of spare parts for this repair; -the costs induced by this kind of repair.
Example of application
It is asked to determine the optimal duration of operation of the turbine in Algerian gas pipeline, up to the preventive repair (p = 1 -number of preventive repair) for the following data of a number of turbines type General. Table 1) .
From this expression we calculate MTBPR = 1.4 × 6930 = 9702 hours. This value represents the optimal periodicity of preventive repair.
The proposed contribution not took into account the problem of the management of the stock (spare parts).
The optimal determination of the number necessary of spare parts has been studied in [11] . In [12] investigated Optimization of Preventive Repair in a Dynamic System of Machines.
